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TITLE : VARIABLE CAPACITOR 




ABSTRACT : PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 

excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 

SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an isopropyl group respectively, X1 and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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/U7*Uy. ^"7y>. 1, 2 - (4, 4' -i/*7 

x-^r-yy) xf-i^>- x ijj:i^4- (^'^ryyf- 

l^y) -2-t-7*^-6- ( 1 . 1 . 7, 7, -f 
h^yf-^^'xoy IM/1/-9-XW/U) -4H-K 

T't2fflSliLtffl^t.-ti-Tffl^TtRv^ K-7VXfc 
ftfcLTIi. PSfiil^NiMrtlft^WNifti^HW 

[ 0 0 4 4 ] 3 y TyVnffi&nmffifcX' 2. 5 VJil 

-ecoTt*. ps*m^w^*«4 lwiATpfci 

t^Na#«ft^»sN»fWI 4 2 *T n Ji^tL-fix- 
JE«t 1 0 n mfrt> 1 0 0 n mi X'<^M%<T>mph 

mutihtmz. pmMmt^m^mm4 \toxvn 
mm.it-&tys*mfrm 4 2 <m*-<m ( t p + t n ) $ 

5 0 n mliLkk -tl. ^ k T'Ugtfgtgmffi 2 . 5Vc73b^ 
§13 > T yyimbtli . (T P +Tn)^50nm 

Tp, Tn, fcltX (Tp+Tn) *%5gKHtJ>l»^ 
■&Ktt. EPjD^E$:-2. 5V*>io+2. 5V*T*>« 
BTSHtS-e-C t . H 2 ( a ) «t o =SrffS§*© 

0 £ 9 0 %£LLC-f S Cl k l» . 
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[0045] *%mz&h 3 >T> -yim%L>U TXlZ 

h >j s >y<r» u TxsEJieafxSEt&o-a-tf: o . 

3*P N»£*4 wiS^fc . £BSfc:f&ft$ii*fc«P N 
m£fo4nW*-t\i. PNfc^BStfO. 0 2n.m2^ 
t>0. 0 5mm2^T'^{i. \lb^n-<nW^-Xh 
mUS. PNfif^ra* t 64 0 0mm!tftS« 

0%TO~2roT Li 

[004 6] zcDX-jiz. pmgimtf±%<%m 

tiUt'te^ZbtfiZmX'bZ,. *JHH#<5>U. 

2 , 6 * 5 ^^^^iS]®«rt<7)wtiP NStefte nmm 

V)tst>Z±l OXWHzttl &Zb tf&WX'hlZ b 2r 
JUlLfc. »flffiW£36fc*&<Ufc»6T*>* VCR 

[0047] (JMtfDJWfcOWC ) S &fc**J»S> 

(i. P2*tM:£ftiNMW4 l fcNSttrtftfbdlPNi 
Mel 4 2i^S<7)iS^OJtSr^b$-ii-SC:t(cJ:'9. EP 

#««c«4 1 ojs^t umm.&mmwmA 20m 

Z-ZmZhitlZtlzX*). 112 (b) tc*t<J:3lc. 

ftwcs*<?3sefldi<?)** $ (H2 (b) izm 
nhm t , nmmtztsv&mz t z^t i zbtfvz 

&.lEW&<7M%$:jzZ<-?$>t:Mzi3.. PW£mt-& 
2Z9<?h. MWmv>mZttZ<t&tziibizlt. P 

mtmto&mmitmA 1 £«< tx. Nmumts® 
*mwm42*m<?&. mm^m^mt. 1 : 4 
-4 : it£>£>„ -jimmwmA 1 , 4 2*% 
mzm^ mm. 1 0 nm*-s?) mstzit. mmmt 

[0048] pwimks&mttM* mjix/Nm 
mt^mmm4 2<7)w*zm<-t&zk?. *«sp 

WtJi. ^P NJg-£#4<7)^£ 2 0 0 n mJjLht L 
EPJDffifffrDC 1 OVPlttZ-thZttfX' 

* . mBsmz&v&'m.fvmz'htaf. mmKZDc 

3 0VlZ-?&Zti>X'Z&. *gPNS-&fix40 
15^ £ 1 Onm^Ii Lfcig^fcfcL Wmffi'DC 2 . 
5 V%m b KKfmtK&TLXlZo ®fotft> h . 



[0049] <!Bl«ffi2fc:oivO 8;fc£l«ffi2 

{43 yT>v<rm&zmm5-i h . -r^-^ gsis 

[HSgfc^O. Sl«tt2<0JS»3ii«i»<«r*i:lHti&W9[ 
< & 0 . tthtahtM /U3yf>- 

**fflVMi,ni*&fCtt, 1 0 nm&± 1 0 0 n mKlTT 
IWr&Mt. 100nmi;Xk400nmarXhhZb 

[0050] zzixn. mwi^mmzi hwsm® 
mmmix^tzi)\ mim®2<?)&mmi±. warn 

ixmm$nmz£*)ttztiz>. wmm:mm\m 
n&mmiztmLxo. 7a/a&±io. oq/cm 

TT&&Zbi)W&lW ^im@2fcj:^iatj«ffi3 
-3u ^im®2c7)J¥^S:^#< LTf 

[005 1] $^>^. ^l«®20Jf^S:ii J ?=-fCgtn: 

ffl (smffiffitt) b Lxm*mtf±$\.im 

«tt-fe5S •y^3SJSSrSl«@2feJ:^ia5«S3 fc I 
TflMLfc^. *l«S2<OJP*<Otr4»36*>:*<* 

3h.4iNWWi4 1. 4 2<0HmE$:i|{I^L8IL<^4^ 
i^>. mi«@2<0^ffl6^Sfii;ffiJ4^fim«C]i»L 
T7. OQ/OJLLIO. oa/DOTT'^l.. 

r, 7. on/mToifflHSBie^ig?**^, * 

&1*&2 &*&SMR1l>t>m.L1&te. win 

V^. Sl«ffi2*iJ:lAgiaj18ffi3« 3 F««T'&6. 
[0 052] (m2mS6{COV>-C) -iW^yf^ 
-t(Cfe^T(4. m2mS6li7^5-'7A*^^$ii 

$*SJt* l >t{44 Vff^jy^ T^mBE*^T^-5/v! 

Ji. T;l-5 Ate 'J ^^MlhZbtmt L^Z 
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izm<%*). o. im.m%*mx-\±mts:'UTx%K 

1)^je & D £>S3rttE#tiJir?- h ffiftm Z> ft* 

x*m&. n->x, mn. ms<ztix^i£oiz, $m 
mmfim&hn>K<r>i§>tt*}-2. sv^+2. 5\- 

#fT»i. 0. l»%JiU:5M%«TT'&££h# 

4 vfr^+4vmmx'mi-z*m%m3 

¥Wtt.x*h& . 
[00 5 3] {$mmiiz^x) -s^axxmrnm 
a -fcmmt>itxm im®2. ?imm«53. iutxig 

s 2 6 commit* znt>zmo£o %mm i m 

tfL$tl&Zttfl$£li<\ Z <r) X 3^1817 tLX 
\i. 1 0 0 n mJiLL5 0 0 n m\XY<rmit?A> V- 

[00 54] loWH^aiCfcO-C, HI (b) tZTji 

txoiz. ±M<niots:-nff)%m2. eaxx/^tnz 
it, mm&mtm 8t«t orstit^tut-Mojis 1 mm 

1 i:^2ffi«9fc<7)SfcjK*fxT^I». 
[0055]. (SKI. 9lZ-0\tX) zoxozmm 

1. 9tix\imzm^m^i)K mmmcomm 

2, etixv^mpm^4mmtit.:^. -n<n 

Wfcl, 9\t. Q^cryfrfttiiimmzmZit*^ 

tcox'h&zttfmiw zcoxozmfakixtt. 
n%\,wx\ mwzj;~?x&mx'Z&m®tf'£h2>. - 

mtizWfcl, 9(7)9.^0. 2mmia±0. 5mm* 

ffix't> ht^izit .mrni, 9 n^Mt 2. 0 m m x 

1. 2 5nimK3. 2mmX2. 5 m mgJKT'& 9 . 
SKI. 9(7)/S^#0. 5mmJ-iLhl. 1 mmJ^TT'S. 

«i£ 1 , 9(D^mii±^Rayr^z& 
Ltz4. 5mmX3. 2mmHl00mmX100m 

[0056] (mmmsiz^x) -a^ui . 90 



%wiztsv&impm£fc4te. ztym&fc&iiv 
mit&m 7 o°c*^ s 5°cs^tT-i^ts< r# s 
z ttf%&zi\x^h<r)x\ ztuzmwzmmm^ 
zzkbW£U\ ze>£o%mm8tzm 
^t>tiimm\t ix it. m&w-it£fdtm®fflt<o 

mz. g Effete J: h iSJlLh# £ . &7 O^T^Z 

m!mmitmmx'h$.i>cr>tfi&£LiK 
mmscr)W&^m^ts:< 1 1 7 o'cx-&z<dx\ * 
wjjets** h mk p n tg£&4 w^sssfe <t wHrfsa 
g£ 7 ox:*»4> 8 5t:sKi^aK»< t-# fci 1 1 

[ 0 0 5 7 ] $ . ±|£f|*^J(C©S 5 ju mfeLh 5 0 
#«tl>. fiSfr'SO^mS-tsi^ii^tcli. ^gg*^ 

x'b&msizit. wmjjzi£T2-£ht§ii!tf$>?>. 

[0058] «*«8 (c J; *)it±S*ifc 2ft(^HR 1 . 
9H(C{±. 7K^iiJK^ 5 0 p pm£lTCS»LfcSSft«' 

<mx-i>. m£ixm^t>tixt>£\.\ tmnxtix 
x. &xv**>tfztmf<i>ti&. nmtiztLxa 

[0059] (tBBraO 01(b) 

s. *-f, *ia«i±fe:j'i«fc:gisaj«*i4gi&ajL 
%mkLx<rm\w&2t$xxft\\&nfe3*mmi>. 
m i ies 2 *s j; if s i mm 1 ±(c»)Sts. 

ttfX'%. «l«1i2*Jjtl^ias«ffi3* < 3l*tt-fe7S 

»ft ZmihZttfX-th. Kcti. Sll 

« 1 ±.<T>% 1 Sffi 2 to J:tX5iaj«S3 li5V%K««S*i 

[ 0 0 6 0 ] mz.m 1 «ffi2±fcPg#MHfc£«!iNI 
f*!4 1 ZBtifrb. S^tP^«Wk^**»«s«4 

*f*JS4 2 Sr»jft1"i £ btzX 0 . #««t«4 1,42 
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VX'tbh. 

[oo6i] mz. &&tztLhvw&amtzj&tim 

ggSfK:J:»>SS2*ffi6£JBJiW-4. SfcK. ft52«®6 

tt. i NWWB4 1 . 4 2^£ga*?*3&&»*>srsfcft<3 
MM? fcfc, jaUfc:8*JW£MftLfcSI 

2m.9 tmmm b^nMzm^hitxMK^h 

ft*. fflRl^JailCflNfiBJii^Ltfciv^ 
,Itf>i:#, SaS#*#BSvTTlT;Uf. SKI. 9ISK 

**R§fc^PNS^4~0^-y£T£SR9ffi 
01(b) |CS*J: 3 &ff« 7 < ifc 
(i^2€®6) t^2S«9t^faLTfc<iJ:AW 

[0062] JJEORBftti . 1 . 9«ratC 

lilo«PN«Bte»4 itftefc*iTti£tf, 03tc 
jjrfidfc, 2oJ2U:OPNtfWJ^4 1jW*i*vC 
irvt&j^. ^?)i§3\ lo<0PNqfiKyfr&*4lo« 

&£iT.6 2OjajK0PNfltS»^*4 1 i: 




1 0 0 6 7 ] 8 fc, P£«fj|fl:£ft¥&fta4 1 ± 
(C, £lTOfl:8fc:S5fi6MJ^ (8-df/»J/-7- 
K) TVUS-^AfcaaffciO. JP^5 0±2. 5 n 
ra,gl. 7mm,affl. SmmONSWfiHteft* 
2 PltM^«iftl4 1 

41t««Lfc. HI (b)^3C. PS*^ 
ft^ft i l £ »*B4 lO-WBfchU* (8-#yy/9 

[0068] 
[ft8] 



[0063] 

[0064] (IdfeMl) 
(JOtMl) 

(BRSESJiay-fyirofW) J5^0. 5mm. 02. 
5mm, Ilr3. 2mmT&6ffl»«r*7*A>£>5:68 
K 1 0-^OM±t . ®«ffil5i:ffl* ; 9 ± 1 Q/DT&S 

9iaj«S3S:»«Lfc. *l«S2<0«i2. 3mm, 
*frtt2. 5mm?*»K 3liB«€3tf>6liO. 7m 
m. «fftt2. 5mmTfcO. * l®BI2t5j:l^ltB« 

tcio. »i«s2*j«ttf5iaj««3*s^fciaiL 

[0065] »l«ffi2±t, WT?tffc7K^$ 
*i*rtfy h D 7 x — ;P 7 5 W bo ^ X 0 . g* 
50nm±2. 5nm, (gl . 7 mm. Hfrl. 8mm 
<9PS^bl^4M£tt«4l£«JIU:. £<0i:&, 
01 (b) fcijrf«fcofc > j&lMfcZO-HffifcsKyh 

[0066] 
Ut7) 
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[0069] &(c, N£#tlft£&HWfcll4 2±K4 
± 1 MAX^J^^b 9 6 ± 1 mM.%<?>7>\s 1* 

tzmm^t&ztizxt). wmmamtfo. i± 

0. 1 Q/O, 1 5 0 nm, gAU . 7rnm, #| 

fr#l. 8mmC9fi?2^fii6£;RJil.7t. ^§<7> 
RfcH, **$ilS»2»B6 4:giaj«a3i:* s !EaW 

at, m2m&6frb. *mftm snm 

y-fb^ftfcj: D»«3ftfcSI l «S2^MBtc*»»tTt, 

tt«&20ffl!lffite, SSl«ffi2i3 t }:^ltBa:fii3ora^+ 
fe* 1 K 2 OfflE2 -CfcWrc ®fb Lfc# 'J h 

ff 6 _hfctt. EfMfc^l'"?-'>A*»fe«r*W»2 0 0 nm 
OflMJi 7 J; 9 ffiff Lfc. 

[0070] ;j<gst'x 7 x /-^ asi^ i'® 

o , uaepo . 2 p a • s emwmm*&* ~>w 

mz , fig** 10 + 2 jum^tti' y * * 1 B:t%#ic 
StfJt«*SIS:. WXtfO. 5mm, H#'2. 9mm, 
Mr#"2. 5mm0Wl^{r7^4»^*4»2«K9O 
EHCgfliU 7 0^M«#*SfflMTT'WliPNtg 
£tt4 l*£«BLfcm^lfc£tf>SI2S«9£tt 

[0071] ( >-r >-tcoSp{ffi ) £>ft£*r 

«H8fltfteK>fr*<B2. 3mmO$lttfi2&NHK: 
L, 430. 7mm<05iaSHttt3^i!aii:L!t. 02 



(a)C^l|,j:5t:, -2. 5V*>f>+2. 5VO 

mmomg-zwinttz t.»5oop f*^si i 5 0 

p F t T»«8Jb& f 9 -7 K£-fb Lfc . $ h Hz jgg 6 0 
*C, «**«K9 5&, EPJnmE+2. 5V«0*ftT, 31 
361*3 0 0i*iaa«»*S*O3Ms*tt± l^rtT 
$>9, a«fc»teltatt£*Lfc. SME7 0X: 
<9#:frT, +2. 5V08Un*E*3OOO«HlsWtT 
SttBWLfcftK:. -2. 5V*>£> + 2. 5Vc7)|gfflco 
IKE^BttoLTfc, !«>5 5 0pFA>^l 1 00pF£ 

[0072] mmz. fiJK7 0*C<D^ttT, +4. 8V 
WEpjnmE^ 3 0 0 0 ^fia*»ttTjilSi«L^C - 
2. 5Vipe>+2. 5V<n&fflcoW±t:malZi>. & 
6ooph*^^ioooph* -ciMgjfctfy -7K 

SHtLfc. £<Di#, «2. mm<7)mi«@2£K®t 

(dO. 8 6%T*-?fc. JBl«fi2*HfifcLT 
1. 6V05«E*ffiSDLife«^<0li*«tt4. 5 2%T' 

fc, J^&SS: 1 k H Z tfOxSE«flE (IV) £3JjnL,fclB£ 
««tLT, ig«100kHzO3cS«ffi (IV) 
BUDLfeii<0»f8^JBBfl*(i»- 1 . 6%T'£>0, ft 

mtztizzktfmztvrz. 

[0073] ( mm 2 ) acfcB 3 «*H^«)g!l4ria6 

(f038SJl3VT>^OfM!) 

[0074] ( HffifN 2 ) aCH 3 0*HBJ<7)SiIO||ffi 

lmmeDT^S/^y^-h^Xi^SmiSSl 

(D-u^m±iz , ®agi5iffi* J o . 7 a/Dt* 

A***l«fi2*^tgmj«i3 afcJ;I/3 bgrffl 
«L7t„ mimffi2<7)/i^{i2 0 0nm s (Ili44. 7 
mm.iffTO. OmmT'feoit. 5liti«ffi3 a^Jf » 
li200nm s Hii5. Omm, ^34. 85mmT' 
5iailffi3bC0)P^(i:2 0 0nm, Is(i5. 0 
mm, J8?t34. 8 5mmt^/i. I^llffi2 
t?l*mffi3ai;^rBl (H3 (b ) #HS) (io. 5mm 
T'J) 1 ?, |Bl«^l«li2t?liijmffi3bi:0^ (H3 

(a)#BS) i,0. 5mmt*o!t. 

[0075] iRtC, » 1 «ffi2±fc, «T^b9 -C*$ 

h y 7 x-^7S y-(b^ft2r^*{3 a o , m* 

1 00±5^m, il@30mm, 15^31 . 85mmc7)P 
^^S(b-^ft4^(*14 1 Sr 2o«!Lfc. iOk * , 
1 «S 2 OHBffiS: V h V 7 x -^7 5 >{b^rftfc 

[007 6] 
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Ut9 ] 




[0077] § *>tc, 2*xnpm?mitGfflmtkm4 

-b'X (2. 2-y'7i-;l-t^/K f^7i-A'« 
*LT, f*100±5/(m, $13 0 mm. fSffS 1 - 
8 5 mmaNg«rffift&ttrtHMfcl4 2 £ . PSWIifb 
£WSI#JI4 1 CSSS^fcftSr* J: 3 tzffl§ Ltz. Z<?> 



I'M*»£^*I^*^4 l<0-fflnB*4, 4' ' -t* 
X ( 2 . 2-y'7i^ h ) t)^7 x i OS 
Slfc. &i>. i<?5«aK)R/4, 4' ' -h'X (2, 
2->'7x-/Ut'^;P) T^7x-;^|aimffi3a • 
3 b IZWM L fcv \fc 3 Kffis Lfc . 

[0078] 

[ftlO] 




[ 0 0 7 9 ] . 2o<0Ng#aft4firt3lffcj|4 2 
±O-?-tl-Ptl(C0. 2±0. lMM%<7)y £9 

9. 8+o. laaxor^s-^fc^H^aai-fi 

£ i:K X *) . lifi»0 .7 + 1 Q/d W*#3 
OOnm. S#3 1. 1 5mm. Wfr#3 0. 8 5mm 

9M6 bt^mmms bt^ti^timmnz^ti 

J: ftfamm6a • 6b*^ 33MM4 2O0 
ffi. 4, 4' ' -fc'X (2, 2->-'7x-;Wb'^) -f 
/U7x-;H=tta$^ 2 NI«cB4 lOffiJH, iUlAK 
V h y 7x^7 5 Wfc^fijfciJ: 0«S$iutm 1 1BS 
2 OOMKiWT t y ^ A b T)V 5 »7 A t £ ^B#^ 

^^rl»ff^2 0 0 nmO£!Il7££tlcj: OSlt 

[0080] fig** 2 0 + 5 jumc^O. 2fit% 

T^'Jl^-M lmra. l3 6mm.ftfT 

7 0mmcOT^Sy>'y^-h^7X*>^^^2SS 
90>«Hfc»*U *«PN»^flc4*&8WiLfcJll 
a«tl^^2»«9S-iS l 3-&i3i*-rillEtT, 1£* 



[ 0 0 S 1 ] (*rg£gfir? yr>-^ffFtt) 
^43>-T>^li. /h$^r^^Ma>xyi?-* I 2ffl 

fmss^btt2fflA(=ffii<s2Sriia. miasms 

3a • 3bS-HSfcLT, -2. 5V*>£>+2. 5V£ 
T-iEHT-mffiSrEPiD-tl. i: . &8 0 0 0 0 p Ffrblft 1 
83000 P F£ TB «g*# U -7fc£-fc Lfc. ± 

fc, ^wasT'co^«ii?ijffim(+o. mart**) 

[0 082] SB^V^a^l, 9£fflV>SC:fcfcJ:9. £ 

H t(c-rsci i: i>m%$>Z t Gt&Z b fcT# 
tiX7tWSPN^^4Sr4 00 0 0ffl. Vhy-y^^ 

£atLT»«£««£ i om&t> 1 o omtLfcigx 

[0083] 
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Z<ZV&Zttz£K). VHS&amZ*£<tlZbi, 
*IWzVh&. 3 4>(c, PN&££fiJfflLfc*t8:^*- 

[0084] K-e^fcfflv^flSfc^ft^ 

x'Zhtztb, ®* %mmz&z. IZt tfm&Tb h . M 

0. lcra2a017000pFM60000pFi 

[0085] nRg«*3y-fyiftt. t?B 

Sif&WtHnrf S*|6i(c 5 V fcjg* SjMffiMPHSfcft 

JK 6 0 °C . ffl*fgg 9 5 %cOig^iJK^tgT{' 3 0 o n$ia 

^■rj: ate . 9oiafcaa»oT!r5Es* 

»±fctstt**BW»*8»e£. <8®fclStT l«rJHJh 



[HiB«(a*4ftt>»] 

[Hi ] ( a ) ttswrac#*»raw*3>f t ^<w 

E0 

■(b) fiHl (a) OA- A' $SBrffi0 
[02] ( a ) 14, #?|BJ!£{& 2> >fyt« 

( b ) (i, #gfr/I4 1 , 4 2 <OJS*£&* 

[03 ] ( a ) tt*JMB(cf|l*«o'TO»*3>'? f y^ 
O¥®0 

( b ) 1403 ( a ) cOA-A' &»rffi0 
(c) (403 (a)OB-B' MUBriSQI 
[04 ] a»*DU—ir- HJ 7/W>f>tJ7l- 

ffi0 

[05 ] ( a ) ttflaw^-- f- h »j7/*3/f/» 
O±®0 

(b) (i05 (a) ff)A- A' Br®0 

[Sf^UIbj]] 

1 $l£8i 

2 mimm 

3 §iaj«s 

4 *fl!PNjg£#; 

4 1 P£«1Sfc£ft¥*ftjR 
4 2 N£«ttff:£«l¥Stt« 

6 m2mm 

7 sai 

8 mm 

9 m2mm 



[04] 





mm 



M H H H H 

H M H H M 

nnnfin 

a q p d p 

u u u u u 

n n n rt n 

a d a o b 

u U u u u 

H H H K H 

H H M H H 

n n n n n 

□ a o d □ 

Lf U U U U 

n n n n n 

UUHbU 

H H H H H 

H H H H H 

n n n n n 

a n P o o 

u u u u u 

n n n n n 

a u a a a 
uuuuu 

M H H H H 

H H H H, H 

I 1 1 11 D I t II 
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[01 ] 



IB5] 




4 WNfc*<* 
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